Capabilities and costs for ancillary services provision by wind power plants by Cutululis, Nicolaos Antonio
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Capabilities and costs for ancillary services provision by wind power plants
Cutululis, Nicolaos Antonio
Publication date:
2013
Link back to DTU Orbit
Citation (APA):
Cutululis, N. A. (2013). Capabilities and costs for ancillary services provision by wind power plants [Sound/Visual
production (digital)]. Danish Wind Power Research 2013, Fredericia, Denmark, 27/05/2013
Capabilities and costs for ancillary services 
provision by wind power plants 
Nicolaos A. Cutululis 
©
 Juw
i S
olar G
m
bH
 
 
SUMMARY 
Project plan of actions 
Methodology 
System needs 
for AS 
• List of services  
• Impacts in services 
at wind large wind 
energy penetrations 
• Cost structure 
definition 
• Procurement survey 
• Costs from 
conventional 
generation 
Capabilities and 
Costs  
• Framework of 
Functionalities 
based on industry 
enquiry 
• Technical 
specifications from 
Grid Codes 
• Impacts of variability 
and predictability 
• Control strategies 
• Costs estimation  
Case studies   
• Simulation of service 
provision at 
• Verification of 
capabilities and 
costs 
• Assessment at 
transmission and 
distribution level 
Literature survey 
 
• Questionnaires – 
detailed on technical 
functionalities 
 
• Interviews – focused 
on services 
Table for AS categories 
Cost structure 
FoF – Frequency related services 
References: 
X Functionality required and today generally available 
+ Functionality required but not always available or optionally available 
- Functionality rarely available/ not implemented but implementable/ programmable 
O Functionality required and NOT available 
WT Functionality considered at Wind Turbine level 
WF Functionality considered at Wind Farm (controller) level 
State-of-the-art / Limitations 
• Control functionalities for 
active power control 
generally available 
• The extent of frequency 
related services is limited 
Challenges 
• Clear specifications for 
active power control modes 
• Impact assessment of 
service provision in turbine 
life time 
•  Forecast accuracy 
• Impact of fast active power 
boost delivery followed by 
decrease in active power 
 
FoF – Frequency related services 
FoF – Voltage related services 
References: 
X Functionality required and today generally available 
+ Functionality required but not always available or optionally available 
- Functionality rarely available/ not implemented but implementable/ programmable 
O Functionality required and NOT available 
WT Functionality considered at Wind Turbine level 
WF Functionality considered at Wind Farm (controller) level 
State-of-the-art/Limitations 
• Functionalities for  
voltage control generally 
available 
• The extent of those 
capabilities depend on 
the conversion system 
used 
 
Challenges 
• Economical challenges for 
the extending reactive 
power capability range (i.e. 
at zero active power) 
• Specification of FRCI  
 
 
FoF – Voltage related services 
Variability and predictability  - Forecast method 
Offer DA 
Offer ID 
Actual Feed in 
Probabilistic Forecast ID 
Probabilistic 
Forecast DA 
Losses due 
to uncertainty 
Source: Jansen, 2013. Wind turbine participation in control reserve markets. Fraunhofer IWES 
Variability and predictability 
Effect of product length in potential of service provision 
30 GW in one control area 
Source: Jansen, 2013. Wind turbine participation in control reserve markets. Fraunhofer IWES 
30 GW in Germany 
• Technology 
– Time constraints for the fast services (communication and 
control) 
– “Tear & Wear” costs need further investigation 
 
• Requirements 
– Grid codes – a lack of clear specifications 
– Required performances might have an adverse reaction  
 
• Operational 
– Service acquiring method (procurement and pre-qualification)  
 
Gap Analysis 
• Wind power technologies have adequate control capabilities to 
provide ancillary services, but these are not widely used 
• The main challenges are related to incorporating the stochastic 
nature of wind  
– Forecast accuracy 
– Available active power calculation method 
– Improvement of communication and control capabilities 
• Other challenge is the absence of a clear specifications to  
– Define response and delivery of the service for ‘very fast’ services 
(FFR, FCRI) 
– allow accurate assessment of impacts in the lifetime of the 
technology 
– enable participation in the market (procurement, prequalification)  
 
 
Conclusions 
 
www.reservices-project.eu  
 
 
 
 
Contact: 
Nicolaos A. Cutululis 
niac@dtu.dk 
 
